Instrumentation.
1 H NMR and 13 C NMR spectra were recorded at 93.94 kG ( 1 H 400 MHz, 13 C 100 MHz) at ambient temperature. Proton chemical shifts are expressed in parts per million (ppm) relative to the residual proton solvent resonance: CDCl 3 δ = 7.24. For 13 C spectra, the centerline of the solvent signal was used as internal reference: CDCl 3 δ = 77.16. Thermal analysis of copolymers was performed using a Q100 differential scanning calorimeter (TA Instruments, Delaware, USA). Thermal traces were recorded for three steps: (1) heating to 225 °C at 10 °C/min; (2) cooling to -75 °C at 5 °C/min; (3) heating to 225 °C at 10 °C/min. The second heating step (Step 3) was used to identify phase and/or glass transition temperatures of the polymers. Mesh topography and fiber morphology was characterized using a Supra V55 (Carl Zeiss, Germany) field emission scanning electron microscope operated at 2kV. Static water contact angle measurements to assess mesh wettability were performed using a DSA100 (Kruss, North Carolina, USA); droplets (4 µL) were calculated using the sessile drop fit method for ten droplets probed on distinct locations on the mesh. Mechanical analysis of meshes was performed using a 5848 Micro-tester (Instron, Massachusetts, USA) in accordance with ASTM standard D882 for thin plastic sheeting, using a constant strain rate of 0.05/s.
Polymer Synthesis.
Poly(D,L-lactide-co-5-benzyloxy-1,3-dioxan-2-one) (1). The monomer 5-benzyloxy-1,3-dioxan-2-one was synthesized according to literature procedure (ref.
18 in text), and recrystallized twice from DCM/Et 2 O prior to use. Polymerization (Scheme 1 in text) was carried out in a 100-mL round-bottom flask on a 10 mmol overall scale. The dione and lactone monomer solids were subjected to three vacuum-N 2 purge cycles (30 min each) before heating to 140 °C. Once both solids were melted, tin(II)-ethylhexanoate (0.002 eq.), dissolved in toluene was added to the flask. Polymerization was carried out overnight, after which the flasks were removed from heat, dissolved in 50 mL dichloromethane, precipitated into methanol, and subsequently filtered and dried under vacuum.
1 H NMR (CDCl 3 ) 1.52-1.62 (m, 6H, CH 3 ), 3.81-3.90 (broad, 1H, O-CH), 4.13-4.41 (m, 4H, OCH 2 ), 4.58-4.68 (s, 2H, PhCH 2 ), 5.08-5.25 (m, 2H, OCH), 7.30-7.36 (m, 5H, aromatic). Analysis of 1 H NMR integrations provided overall polymer composition (i.e, lactide to glycerol carbonate mole percent). Conversion ranged from 86-96% for the various copolymers.
Poly(D,L-lactide-co-5-hydroxy-1,3-dioxan-2-one) (2). Deprotection of the benzyl group was achieved using Pd/C catalyzed hydrogenolysis in THF at room temperature for 24 hours. The solution was filtered through Celite, concentrated, precipitated into methanol, and dried under vacuum.
1 H NMR confirmed complete deprotection via the disappearance of the benzyl and aromatic protons (4.58-4.68 and 7.30-7.36 ppm, respectively).
Poly(D,L-lactide-co-glycerol monostearate) (3a).
The polymer was dissolved in DCM and stearic acid (1.5 eq.) was coupled to the secondary alcohol of the glycerol monomer using DCC (2.0 eq.) and a catalytic amount of DMAP. The solution was filtered, concentrated and precipitated into an excess of cold methanol, filtered, and dried under vacuum. 16.61, 16.17, 16.70, 16.76, 22.65, 24.69, 25.42, 29.03, 29.24, 29.33, 29.44, 29.62, 29.66, 31.89, 33.97, 34.88, 62.81, 65.71, 68.19, 68.96, 69.06, 69.12, 71.63, 154.36, 169.57, 172.69, 172.76 . Yields ranged from 76-88%.
Poly(D,L-lactide-co-glycerol perfluorononanoate) (3b). Coupling of 2H, 2H, 3H, 3H-perfluorononanoic acid onto the hydroxyl group was accomplished using identical reaction conditions as that for the C 18 coupling described above, but reacted for 48 hours. The dark brown reaction mixture was filtered to remove DCU, concentrated, and precipitated five times from cold methanol, and once from hexanes. The resulting polymer was a slight off-white solid, obtained in ~65% yield. Electrospinning. PLGA served as the major constituent of polymer blends due to its high molecular weight and consequent high viscosity to afford chain entanglements and spinnability. All polymers were dissolved in a mixture of THF/DMF (7/3) and thoroughly mixed before loading into a 15-mL glass syringe. The syringe was placed into a syringe pump and immediately electrospun from the tip of a 20G blunt needle at 3 mL/h, 7.5-15 kV. The resulting fiber jet was collected onto a grounded rotating and translating aluminum drum to collect a large mesh of uniform thickness. Meshes were allowed to dry overnight before performing subsequent characterization. We noticed no difference in wettability of electrospun meshes allowed to air-dry at room temperature for 24 hours compared to meshes placed under high-vacuum for the same amount of time.
SEM Analysis
Mesh topography and fiber morphology was characterized using a Supra V55 (Carl Zeiss, Germany) field emission scanning electron microscope operated at 2 kV. Apparent Contact Angles. The static as well as advancing and receding water contact angle measurements were performed using a DSA100 (Kruss, North Carolina, USA) to assess mesh wettability, and droplet (4 µL, n = 10) contact angles were calculated using the sessile drop fit method. Figure S5 . Contact angle measurements (static -left and advancing and recedingright) on smooth (melted) meshes (i.e. films).
Cell Culture. NIH/3T3 mouse fibroblast cells were maintained in DMEM supplemented with 10% newborn calf serum and 1X penicillin/streptomycin, and grown in a humidified, 5% CO 2, 37 °C environment. Cells were harvested from a T-25 cell culture flask, seeded into a 24-well plate at a density of 4,000 cells/well, and allowed to adhere overnight. Prior to exposure to cells, electrospun meshes were cut in squares (0.5 cm x 0.5 cm) sterilized under ultraviolet light, and placed in transwell plates. Transwells were then added to the cell-containing 24-well plate and incubated for 24 hours. Viability was assessed using an MTS colorimetric assay and is represented as the percentage viability compared to cells not exposed to meshes.
Degradation Study. Meshes were cut to ~ 1 x 1 cm 2 squares and weighed, followed by UV-sterilization overnight. The meshes were then submerged in 50 mL sterile PBS and incubated at 37 °C under aseptic conditions. PBS was discarded monthly and replaced with fresh, sterile PBS. After 8 and 25 weeks' incubation, the meshes were carefully removed and rinsed in distilled water, and allowed to dry 48 hours. Meshes were subsequently weighed to determine the percentage mass lost as a function of incubation duration. 
